One hundred British and British cross steers, averaging 631 lb ( initial wt) were used in a growing and finishing study to evaluate the effects of unprotected amino acid supplementation on cattle performance and carcass characteristics. All diets contained 1% of a nonprotein nitrogen source, and treatments were: no additional supplemental protein (UREA), 2) supplemental protein from soybean meal (SBM), 3) 13 grams/day of an amino acid supplement (Low AA), and 4) 26 grams/day of an amino acid supplement (High AA). The Low AA treatment supplied 2 grams methionine, 8 grams lysine, 2 grams threonine, and 1 gram tryptophan per day, whereas the High AA treatment provided twice those amounts. The grower diet was based on whole-plant sorghum silage, and the finishing diet was based on rolled corn and corn silage. During the growing period, gains were higher (P<.05) for SBM-supplemented steers than for UREA steers and intermediate for amino acid-supplemented steers. Intakes were higher for steers supplemented with Low AA than for those supplemented with UREA or High AA. Few significant differences among treatments were observed in cattle performance during the finishing period. Hot carcass weights, dressing percentage, KPH fat, and yield grade were unaffected by amino acid supplementation. In this study, supplementing growing and finishing cattle with unprotected amino acids did not significantly improve steer performance or carcass characteristics, suggesting either that these amino acids were not limiting in these steers or that not enough of these supplemented amino acids escaped ruminal degradation to affect steers' performance. 
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Summary
One hundred British and British cross steers, averaging 631 lb ( initial wt) were used in a growing and finishing study to evaluate the effects of unprotected amino acid supplementation on cattle performance and carcass characteristics. All diets contained 1% of a nonprotein nitrogen source, and treatments were: no additional supplemental protein (UREA), 2) supplemen tal protein from soybean meal (SBM), 3) 13 grams/day of an amino acid supplement (Low AA), and 4) 26 grams/day of an amino acid supplement (High AA). The Low AA treatment supplied 2 grams methionine, 8 grams lysine, 2 grams threonine, and 1 gram tryptophan per day, whereas the High AA treatment provided twice those amounts. The grower diet was based on wholeplant sorghum silage, and the finishing diet was based on rolled corn and corn silage. During the growing period, gains were higher (P<.05) for SBM-supplemented steers than for UREA steers and intermediate for amino acidsupplemented steers. Intakes were higher for steers supplemented with Low AA than for those supplemented with UREA or High AA. Few significant differences among treatments were observed in cattle performance during the finishing period. Hot carcass weights, dressing percentage, KPH fat, and yield grade were unaffected by amino acid supplementation. In this study, supplem enting growing and finishing cattle with unprotected amino acids did not significantly improve steer performance or carcass characteristics, suggesting either that these amino acids were not limiting in these steers or that not enough of these supplemented amino acids escaped ruminal degradation to affect steers' performance.
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Introduction
The type of cattle fed in feedlots has changed considerably in recent years. Improvements in cattle nutrition , management, and genetics, along with newer feed additives and hormonal implants have resulted in average daily gains in the feedlot that can exceed 4 lb. Further, the composition of gain has shifted from fat to protein, and this has led some researchers to suggest that certain amino acids may be limiting performance. Supplementing protected amino acids to growing cattle in commercial situations is often cost prohibitive. However, if similar performance could be obtained by feeding higher l evels of unprotected amino acids, then amino acid supplementation to growing and finishing cattle might be economical. Additionally, those supplemental amino acids might supply the rumen ecosystem with an essential nitrogen source, thereby enhancing ruminal fermentation.
Experimental Procedure
One hundred British and British cross steers averaging 631 lb initial weight were used in a randomized block design. Steers were allotted to one of five blocks based on initial weight and stratified into one of four pens within each block (five steers/pen). All growing diets contained 1% urea. Treatments were: 1) no supplemental protein (UREA) , 2) 4.7% soybean meal (SBM), 3) 13 grams/day of an amino acid supplement (Low AA), and 4) 26 grams/day of an amino acid supplement (High AA). All finishing diets contained .8% urea and .2% ammonium sulfate, and treatments were the same as in the growing phase. The Low AA treatment supplied 2 grams met hionine, 8 grams lysine, 2 grams threonine, and 1 gram tryptophan per day, whereas the High AA treatment supplied 4, 16, 4, and 2 grams/steer/day of methionine, ly sine, threonine, and tryptophan, respectively. It has been suggested that these amino acids most limit growth in cattle. The le vels used were based on estimates of the amo unt of each amino acid that would be required to meet the steers supplemental amino acid requirement, assuming 25% escaped ruminal destruction. Steers remained on the same treatment throughout the trial. For the growing phase, the diet was based on whole-plant sorghum silage (Table 1) and was fed for 85 days prior to a 13-day step-up to a finishing diet based on rolled corn and corn silage (Table 1) . Steers remained on the finishing diet for 89 days prior to slaughter. Steers were weighed on 2 consecutive days at the initiation and end of the growing and finishing periods. During the step-up period, steers were moved into one of four dirt lots and remained on their respective treatments. All steers were implanted with Synovex-S at the initiation of the growi ng period and reimplanted with Revalor-S at the initiation of the finishing phase.
Results and Discussion
During the growing period, dry matter intakes were higher (P<.05) for steers fed SBM than for steers fed the UREA diet and also tended to be higher for steers fed the Low AA diet (Table 2) . During the finishing period, however, intakes were similar acr oss treatments. The higher intakes during the growing period and the higher intakes observed during the stepup period for SBM fed steers resulted in higher intakes for SBM fed steers for the whole study. For the whole study, intakes were higher for steers fed the Low AA diet than for steers fed the UREA or High AA diets. During the growing phase, average daily gains were higher (P<.05) for SBM-supplemented steers than for UREA steers. Gains were inter mediate for amino acidsupplemented steers. During the finishing period and the total study, no significant differences were observed among nitrogen sources for daily gains. However, for the total study, daily gains were numerically (but not statistically) higher for SBM-supplemented steers than for steers fed UREA or supplemented with amino acids.
During the growing phase, feed to gain conversions were numerically better for SBMfed cattle than UREA-fed steers. However, during the step-up and the finishing periods, the UREA-fed steers had numerically improved efficiencies relative to SBM-supplemented steers, which probably represents a compensation for poorer gains during the growing period. For t he whole trial, conversion efficiency was poo rer for steers on the Low AA diet than for steers fed the UREA or High AA diets. Marbling score and 12th rib back fat were higher for SBM-supplemented steers than for steers supplemented with only UREA (P<.10). Marbling score was higher for steers supplemented with the Low AA treatment than for steers fed UREA or High AA. Quality grade was poorer for UREA-supplem ented steers than for SBM-supplemented steers. Quality grade was similar for am ino acid-supplemented steers and SBM-supplemented steers. No differences were observed between treatments for hot carcass weight; dressing p ercentage; or percents kidney, pelvic, and heart fat.
The lack of significant response to amino acid supplementation in this study suggests that either the supplemented amino acids were not limiting growth in these cattle or that not enough of these amino acids escaped ruminal degradation to alter cattl e performance. If these amino acids stimulated ruminal fermentation, their effect on steer performance was not apparent. 
